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ability of sex determination relies on the completeness of the remains and the degree of sexual dimorphism inherent in a population, but it is usually considered that the two most sexually dimorphic elements of the skeleton are the skull (including the mandible) and the pelvis. The need for such a type of research is due to the increased incidents of violence and the increased number of unidentified and mutiSexual dimorphism in the mandible may be due to the relative difference in the development of the musculoskeletal system, especially the muscles of mastication attached to the mandible [1] . In the adult skeleton, sex determination is usually the first step of the identification process, as subsequent methods for age and stature estimation are sex dependent. Depend-lated bodies being referred to the forensic expert [2] . If different parameters are tested within specific population groups, both qualitative and quantitative criteria can be identified and used in combination to distinguish sex, age and ethnicity [3] . Various studies have clearly indicated that the skeletal characters vary by population, and there is a need to lay down population-specific standards [4] . The mandible is the largest and strongest bone in the face with a horizontally curved body that is convex forwards with two broad rami, which ascend from the posterior end of the body. The rami bears the coronoid and condyloid processes [5] . The mandible is considered suitable for study as it is the most durable bone of the facial skeleton and retains its shape better than other bones. Sexual dimorphism in the mandible may be due to the relative difference in the development of the musculoskeletal system, especially the muscles of mastication attached to the mandible [1] . The knowledge about the anatomy of the mandible and its variations in age, sex and race will help physicians, surgeons, medico-legal authorities and anthropologists to give correct interpretations for the diagnostic procedures in living. So the present study was done with the aim to find out the most reliable parameter of the mandible in determination of the sex of an individual. 
MATERIALS AND METHODS
The present study was done on 47 mandibles, obtained from department of anatomy, all India institute of medical Sciences, bhubaneswar. The mandibles were categorized into male and female on the basis of morphological features. The bones collected were free from any pathological lesions or fractures. Totally edentulous mandibles with absorbed alveolar margins were excluded from this study. The following parameters were taken: 1. Gonial evertion 2. Shape of the chin. Out of 47 mandibles, 22 were male and 25 were female .The parametric data were recorded and the mean, standard deviation and p value were derived. Statistical Analysis: The values were analysed by unpaired student t-test using SPSS software (version 17.01). p value < 0.05 was considered statistically significant (Table 1) .
RESULTS
Babita Kujur, Naina S. Wakode, et al., MOST RELIABLE PARAMETER OF THE MANDIBLE USED FOR SEX DETERMINATION. females had a downward and backward rotation in mandible while males had a forward rotation in mandible [12] . Hence the gonial angle in females is higher than in males.
Diagonal length (DL):
The mean value of the diagonal length in male was greater than female but the p value was found to be greater than 0.05 (Table 1) Compared with Ongkana N et al [1] and Maneesha Sharma et al [11] who found that the males have significantly greater diagonal length than the females. Horizontal length (HL): Previous studies done by Anupam Datta et al [8] , Maneesha Sharma et al [11] and Vinay G et al [13] found that the horizontal length of the mandible was significantly greater in males than in females (Table  no. 2 and 3). In the present study also the horizontal length in male was greater than female but on further analysis it was found to be statistically insignificant with p value >0.05 (Table 1) .
Bigonial breadth (BGB):
The bigonial breadth of the mandible was significantly greater in male than in female having p value 0.0006 ( [8] , Vinay G et al [13] , Jayakaran et al. [14] , Ranganath et al. [15] and Franklin et al. [16] showed statistically significant difference between male and female mandibular values. (Table no. 2 and 3) The mean value of bicondylar breadth of mandibles in the present study was almost similar to previous studies having p value 0.0287 (Table 1 ) Mandibular ramus Breadth (MRB):
In the present study, mandibular ramus breadth in male was greater than female. But when these values of mandibular ramus breadth were subjected to further analysis, p value>0.05 (Table 1) making it insignificant for sex determination. Study conducted by Mitra Akhlaghi et al [10] found similar result. But Maneesha Sharma et al [11] and Tejashree Bhagwatkar et al [17] found significant difference between male and female having p value 0.01 and 0.026
DISCUSSION
Determination of sex is a very important part of study in anthropology and forensic science, as further investigations will be based on it [6] . Mandibles can be used for sexual dimorphism as it is readily available and resistant to any disintegration process. However, levels of sexual dimorphism are population specific due to a combination of genetic and environmental factors. In our study, we measured 6 parameters of the mandible, out of which three variables showed statistically significant difference between both sexes. This shows that mandible expresses strong sexual dimorphism. Angle of Mandible: In the present study mean mandibular angle in female was greater than male (table no.1), which when subjected to statistical analysis, the p-value was found to be lesser than 0.05 (0.0001), making this difference highly signiûcant (Table 1) . This was in agreement with many researchers [7, 8] . Conversely, other researchers found that males showed statistically significant higher mean gonial angle values than females [9] , and others did not find any statistically significant differences between both sexes [10, 11, 12] . It was found that respectively. (Table no (Table 2 and 3) The differences observed in male and female mandibles may be explained on the basis of genetically determined factors, like the size of teeth, and local factors, like muscle forces (weaker in females as compared with males). Sexual division of labour and access to adequate nutrition are the other factors responsible for sexual dimorphism of bones [18] . In the present study mean values of angle of the mandible, bigonial breadth and bicondylar breadth was observed to be significantly higher with a p-value less than 0.05. This indicates that these features are sexually dimorphic and hence can be used for sexing the mandible.
CONCLUSION
From the present study, it can be concluded that morphological criteria are observable and need enough experience but metric parameters of the mandible like angle of the mandible, bigonial breadth and bicondylar breadth can be used in identifying the sex of mutilated and unidentiûed bodies when combined with some other criteria used for sex determination. According to our study the angle of the mandible, bigonial breadth and bicondylar breadth are found to be most reliable parameters of mandible for sex determination. As our sample size was smaller, so further study is required with larger sample size to standardize these parameters for sex determination.
